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(54) RESIN CONDUCTING TUBE AND DRAINAGE STRUCTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To drain the rainwater infiltrating 
into a water-permeable structure layer by forming a net- 
like structure with a resin monofilament braid layer having 
no warp. 

SOLUTION: A resin monofilament 1 is braided to manufacture 
a resin conducting tube 2 having a net-like structure and the 
inner diameter of 5-100 mm. The low-contraction type resm 
monofilament 1 having the heat contraction factor of 10% or 
below when left for 1 hr in the air of 170*' C is optimum. 
The monofilament diameter of 0.2-5 mm is preferable for 
the resin monofilament 1. When the resin monofilament 1 is 
braided with an 8-64-spindle braider, a resin conducting 
tube having a net-like structure preventing the intrusion of 
sand and gravel caused by asphalt pavement and excellent in 
the water infiltration into the tube and the water flow in 
the tube can be obtained. The rainwater infiltrating into a 
water-permeable asphalt paved road can be efficiently 
drained. 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The resin conduit tube of the network structure constituted by the resin monofilament braid 
layer which does not have length yarn. 

[Claim 2] The resin conduit tube according to claim 1 whose bore of a conduit tube the path of a resin 
monofilament is 0.2-5mm, and is 5-100mm. 

[Claim 3] The resin conduit tube according to claim 1 or 2 the heat shrink nature of whose is 10% or 
less when left for 1 hour in the air whose resin monofilament which constitutes a resin conduit tube is 
1 70 degrees C. 

[Claim 4] Wastewater structure which drains the storm sewage which permeated the permeable 
structure layer by consisting of a permeable structure layer (upper layer) and a water cutoff structure 
layer (lower layer), and arranging a resin conduit tube according to claim 1 , 2, or 3 on a water cutoff 
structure layer, and connecting with the drain hole which leads to a wastewater measure or a gutter. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a resin conduit tube and wastewater structure aiming 

at draining efficiently the storm sewage which permeated in pavement. 

[0002] 

[Description of the Prior Art] The structure of pavement of the former and a floor system arranges the 
conduit tube (JP. 5-33522, Y, JP. 6-2601 .A, JP, 8-93041 .A) which becomes a bonnet and its side edge 
section from a metal spring with a tarpaulin about a floor system front face, or the conduit tube (JP,8- 
18401 2, A) which carried out the braid of the resin monofilament which has length yarn, and carried out 
tubing, it paves asphalt etc., and a it top is laid underground, and it is making wastewater structure. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since It is pressurized by pavement of asphalt etc. 
when the conduit tube which consists of a metal spring is laid underground, the grit which is the base 
material of asphalt enters in the pitch of a spring, and there is a fault that the function of a conduit 
tube is spoiled. On the other hand, although trespass of grit could be prevented by making a braid 
consistency dense in the conduit tube which carried out the braid, having length yarn for the 
monofilament which consists of heat resistant resin, flexibility was checked by the heat deformation 
by pavement temperature, and length yarn, and the problem was in workability, such as the installation 
nature of a concavo-convex field, and deflection piping. This invention is originated in order to cancel 
the fault of the above conventional techniques, since it has flexibility if it excels in press-proof 
nature, trespass of grit is prevented and it is In a laying-under-the-ground activity -- workability 
(installation nature --) Capacity maintenance of permeable pavement, such as prevention of the 
protection of lower layer foundation structure and the hydro playing phenomenon which workability etc. 
is the foundation of pavement by good and efficient blowdown of storm sewage, is possible, and it aims 
at offering the resin conduit tube which can be cut out easily further again at the time of re-remedy of 
pavement. 
[0004] 

[Means for Solving the Problem] The above-mentioned object is attained by offering the resin conduit 
tube of the network structure constituted by the resin monofilament braid layer which does not have 
length yarn. Moreover, the above-mentioned object is attained by offering the wastewater structure 
which drains the storm sewage which permeated the permeable structure layer by consisting of a 
permeable structure layer (upper layer) and a water cutoff structure layer (lower layer), and piping and 
connecting the above-mentioned resin conduit tube to the drain hole which leads at a wastewater 
measure or a gutter on water cutoff structure. 
[0005] 

[Embodiment of the Invention] Next, a drawing explains this invention. Drawing 1 is the side elevation 
of the conduit tube in which an example of this invention Is shown, and is the resin conduit tube 2 of 
the network structure produced by carrying out the braid of the resin monofilament 1. 
[0006] As a raw material of a resin monofilament, although all resin, such as polyester, polypropylene, 
nylon, and an acrylic, is raised Polyester is suitable from endurance and versatility. As a resin 
monofilament It is what carried out after contraction after carrying out drawing shaping of the 
polyester monofilament. It is the optimal, when it is left for 1 hour in the 170-degree Cair which is 
the upper limit of pavement temperature and the thing of the low contraction type whose rate of a heat 
shrink of the die-length direction is 5% or less still more suitably 10% or less suitably prevents the 
deformation (tube diameter contraction) by the heat at the time of installing a conduit tube. Moreover, 
this resin monofilament is 0.8-2mm desirable still more suitable [0.2-5mm ] for that diameter of a 
monofilament on the assumption that a braid. By using such a resin monofilament in this invention, it 
can consider as a conduit tube with press-proof nature. Moreover, since the conduit tube of this 
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invention does not have length yarn, flexibility is excellent, therefore it is excellent in the installation 
nature of an uneven side, and workability, such as deflection piping. Is further excellent. Moreover. It Is 
suitable for the sexual intercourse include angle to the lengthwise direction of a resin monofilament 
from press-proof nature and a flexible point that they are 30 - 70 degrees (the sexual intercourse 
angle between monofilaments is 60 - 140 degrees) and further 40 - 70 degrees. Moreover. 1-9mm is 
suitable for the gap of a resin monofilament from the point of wastewater nature blinding tightness. 
[0007] The resin conduit tube of the network structure which prevented trespass of grit according 
these monofilaments to asphalt paving, and was excellent in osmosis of the water Into tubing and the 
water flow in tubing can be obtained BUREDA of eight to 64 spindle, and by carrying out a braid by 
BUREDA of 1 2 to 32 spindle still more suitably. 5-iOOmm is suitable for the bore of a resin conduit 
tube, and it is 5-50mm still more suitably. 

[0008] Drawing 2 is the side elevation of the pavement 4 under which the conduit tube was laid, and 3 
is a wastewater measure. The storm sewage which penetrated the permeable structure layer 7 which 
paved for permeable raw materials, such as permeable asphalt, moves the substratum structure 6 upper 
part of the route covered in the water cutoff structure layers 5. such as a tarpaulin, to the side edge 
section of a route in accordance with horizontal inclination, and **** it in a conduit tube. In 
accordance with vertical inclination, the storm sewage in a conduit tube is brought together in the 
wastewater measure 5, and is discharged. Although a conduit tube may be laid under any part of 
pavement, it is desirable from a route maintenance-[ loads / there are few load loads by the car and ] 
viewpoint to lay under the lengthwise direction along with the side edge section of a route, and to 
connect with drainage systems, such as a wastewater measure, as shown in drawing 2 . Moreover, 
although a conduit tube may be laid under any location on a water cutoff structure layer, it is suitable 
also from the point of the efficiency of catchment and wastewater capacity to lay under the upper part 
which touches a water cutoff structure layer as shown in drawing 2 . Thus, by laying the conduit tube 
of this invention underground, by the route which carried out asphalt paving, it can drain without 
delaying the storm sewage which permeated in pavement, and degradation of substratum structure and 
a hydro playing phenomenon can be prevented. When using the conduit tube of this invention, it is 
suitable for the drainage gutter which leads to a wastewater measure or a gutter from the point of 
wastewater nature to prepare at intervals of 1-50m. 

[0009] The conduit tube of this invention is typically suitable for the blacktop road which has water 
permeability. A general path, a bridge, an elevated road, etc. are raised as a route here. In addition, it is 
applicable to a motor pool and a pan also at wastewater structures, such as gravel paving other than 
asphalt. Next, an example explains this invention still more concretely. 
[0010] 

[Example] By 24 spindle BUREDA arranged by turns [ each ] 1 1 2 spindles of examples, the braid of the 24 
polyester monofilaments (what carried out drawing shaping and carried out after contraction) with a 
core diameter of 1.2mm was carried out, and the conduit tube with a bore of 20mm was obtained. In 
addition, the weft had sexual intercourse at 55 degrees to the lengthwise direction of tubing (110 
sexual Intercourse angles between the weft), and the braid was performed so that it might have the gap 
which is the rhombus whose diagonal line distance is 2mmx4mm. Moreover, when a monofilament was 
left in 1 70-degree C air for 1 hour, the rate of a heat shrink of the die -length direction was 1%. 
[0011] By example of comparison 124 spindle BUREDA, four general-purpose polyester monofilaments 
(drawing mold goods) with a core diameter of 1.2mm have been arranged to the tubing lengthwise 
direction, and were used as length yarn, 24 braids of the weft of a polyester monofilament (drawing 
mold goods) with a core diameter of 1.2mm were carried out, and the conduit tube with a bore of 20mm 
was obtained. In addition, the braid was performed so that the weft might have sexual intercourse at 
55 degrees to the length yarn of tubing (110 sexual intercourse angles between the weft) and it might 
have the gap which is the rhombus whose diagonal line distance is 2mmx4mm. 
[0012] 20m of each of the resin conduit tube 2 produced in the example 1 and the example 1 of a 
comparison was installed on the water cutoff structure layer on substratum structure {a tarpaulin 
(they are some those with unevenness to a front face)}, it was finished with the installation time 
amount, and condition was compared. A result is shown in a table 1. 
[0013] 
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[0014] It is shown that a table 1 has a pliant example 1 as compared with the example 1 of a 
comparison, and is excellent in installation nature and workability. 

[0015] The resin conduit tube 2 produced in the example 1 and the example 1 of a comparison along with 
the side edge section of the foundation structure 6 covered in the water cutoff structure layer 
(tarpaulin) 5 shown in drawing 2 was installed respectively, and permeable asphalt (construction 
temperature of 1 55 degrees C) of 20% of voidage was paved by the thickness of 50mm from on the in 
wastewater measure spacing the section of 15m. The cross section of 300(length) mmx300(width) 
mmx60(depth) mm was cut after asphalt hardening, and the displacement was measured, while % 
notation of contraction or crushing of the bore after laying under the ground was carried out and the 
(after [ a front / trial / bore-trial ] bore) / bore before a trial compared it to the bore of tubing before 
laying under the ground. A result is shown in a table 2. 
[0016] 
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Tic a 




mmm^ 


0. 4% 


8 . 1 nxi^ 




8. 7% 


6. 9n/^ 



[0017] A table 2 shows the configuration holdout and the wastewater engine performance by 
superiority or inferiority of heat-resistant ability of an example 1 and the example 1 of a comparison, 
and shows that the example 1 is excellent. [ of a resin conduit tube ] 
[0018] 

[Effect of the Invention] The resin conduit tube of this invention has the thermal resistance and press- 
proof nature which are the engine performance called for, configuration holdout, and flexibility, is 
excellent in installation nature and workability, drains efficiently the storm sewage which permeates 
especially a permeable blacktop road, and it does not carry out a depression according to deformation 
of tubing. Moreover, the creation approach of a conduit tube is also possible at the easy process of a 
braid. 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawing 11 It is the side elevation of the conduit tube in which an example of this invention is shown. 
fPrawing 21 the permeable blacktop road under which the conduit tube of this invention was laid is a 
sectional view a part 
[Description of Notations] 

1 Resin Monofilament 

2 Resin Conduit Tube 

3 Wastewater Measure 

4 Pavement 

5 Water Cutoff Structure Layer 

6 Substratum Structure 

7 Permeable Structure Layer 

[Translation done.] 
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